Peregrine falcons (Falco peregrinus) have undergone a steady hemisphere-wide recovery since the ban on DDT in 1972, resulting in an ongoing increase in the level of danger posed for migrant birds that overlap with falcons, such as Arcticbreeding sandpipers. We anticipate that in response migrant semipalmated sandpipers (Calidris pusilla) have adjusted migratory behaviour, including a shift in stopover site usage towards locations offering greater safety from falcon predation.
Introduction Site Characteristics
We assigned measures of size and danger to each location. We used the area of 162 intertidal habitat in a 2500m radius around each location's geographic point as 163 the measure of location size (Figure 3) ; sandpipers can traverse this distance in 164 a few minutes (Reurink et al., 2016) . As defined by Lank & Ydenberg (2003) 165 'danger' represents the inherent riskiness of a location (see also Hugie & Dill, 166 1994) . Danger is indexed as the proportion of the intertidal area lying within 167 150m of the shoreline, where foraging is most risky (Pomeroy, 2006; Dekker & 168 Ydenberg, 2004; Pomeroy et al., 2008) . The sensitivity analyses reported in the 169 Appendix vary both the 150m danger distance, and the 2500m radius. 170 We calculated the danger index from the CanVec map layers data set produced 171 by Natural Resources Canada (acquired from:www.GeoGratis.gc.ca), which shows 172 intertidal habitat and shoreline to a scale of 1:50,000. We extracted a polygon of 173 intertidal as the waterbody features labelled as temporary under the Hydro fea-174 ture category within the CanVec dataset. We also extracted the highwater line 175 layer and created a buffer of 150m around that line, which was then clipped to 176 the intertidal layer. For each Universal Transverse Mercator (UTM) region, we 177 transformed each polygon layer from original geographic projection ican Datum (NAD) 1983 CSRS; Spheroid: GRS 1980; WKID: 4617) to the UTM 179 region projection (UTM 19-22N WGS84) and clipped it to that grid. Around each 180 site location we created a buffer 2500m in radius and defined the area of intertidal 181 habitat as the area of the intertidal polygons that fell within that buffer (Figure 3 ).
182

Priority Matching Distribution index
We describe the distribution of sandpipers across locations in each year using 184 a 'Priority Matching Distribution' (PMD) index. The PMD index assesses how 185 closely the measured distribution of sandpipers matches various distribution possi-186 bilities, ranging from sandpipers aggregating at dangerous locations, to spreading 187 evenly over locations, to aggregating at safer locations (Ydenberg et al., 2017) .
188
The PMD index is calculated as follows. The (mean, across all surveys) number 189 of sandpipers censused ('usage') at location i in a given year is denoted U i . The 190 total area of intertidal habitat at that location is denoted A i . The safety index for 191 the site, y i is the proportion of the site's total intertidal area that lies more than 192 150m from the shoreline ( Figure 3B ).
193
For each location, we calculated the proportional area for that location in 194 relation to the total area surveyed for all locations sampled in a given year (p i ), 195 and proportion of the total bird usage (q i ) in a given year at each location i.
196
Within each year, sites are ordered from most dangerous to safest (i.e. lowest to highest safety index) so that the cumulative proportion of total area surveyed up to location i is
where the cumulative proportional area of all k sites surveyed in a year cA k = 1.
Analogously, the cumulative proportion of usage up to location i is calculated as
Calculation of the PMD index involves comparing the area under the curve ('AUC') of measured sandpiper usage (Equation 2), with that expected if sandpipers are distributed in relation to the intertidal area of each location (Equation 1; Figure 4 ). AUC is calculated using a trapezoidal function. The trapezoid function for area of habitat surveyed is defined as
where i is a given location and i − 1 is the next most dangerous location. For bird usage the area under the distribution is calculated as
We used the trapezoid function because its estimate lies between that generated 197 by the 'upper-step' and 'lower-step' functions. Sensitivity analyses using these 198 step functions in place of the trapezoidal function produce only minor differences 199 in the results.
200
The Priority Matching Distribution index is calculated as
Values of the PMD index vary systematically with the distribution of sand-201 pipers across locations, as summarized in Table 1 and shown in Figure A ('leverage', see Table 2 ). Based on this, we excluded from the analysis 10 of 44 207 years that did not include surveys at least one of the two most surveyed locations, (excluding 1990, 1991, 1995, 1998, 2008, 2010, 2011, 2013, 2014) . Chronological trends in site survey dates or danger indices could bias our re-227 sults. We examined the sensitivity of the results to the temporal distribution of 228 these factors to explore this possibility. To explore the assumptions behind the 229 PMD we modified the estimation of the index by changing the radius around each 230 point used to calculate A i from 2.5km to 1km and 5km, and modifying the distance 231 from shore that was classified as dangerous from 150m to 50m, 300m, and 450m.
232
We also expanded the dates of surveys to include the 60th, 90th, 95th, 98th quan- The sensitivity analyses demonstrate that the variation in the number or danger marginal benefit to spending time in dangerous habitat has likely been reduced as 332 predator numbers have increased.
333
Aggregating in large groups also has the benefits of reducing the likelihood 334 of being selected by a predator (dilution) and increased detection of predator 335 attacks (many eyes Roberts, 1996; Bednekoff & Lima, 1998; Fernández-Juricic, 336 Beauchamp & Bastain, 2007; Pays et al., 2013) . With predation dilution can also 337 come increased competition during foraging (Stillman, Goss-Custard & Caldow, 338 1997; Vahl et al., 2005; Minderman, Lind & Cresswell, 2006 fuel load (Dekker, 1998; Ydenberg et al., 2004; Pomeroy, 2006; Pomeroy et al., should appear similar to one caused by increasing predator abundance. Simulation 386 modelling of other migratory systems has suggested that population declines do ISSN 0043-5643. 
